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(54) Method of and instrument for measuring roll diameter in roll grinder 



(57) A method and an apparatus for measuring a 
roll diameter of a roll is provided. At first, a step-shaped 
conical master roll 33 consisting of a plurality of diamet- 
rical parts 33a, 33b ... is prepared and then, the diame- 
ters of the diametrical parts 33a, 33b ... under 
predetermined standard temperature are measured. 
After mounting the master roll 33 on a roll grinder under 
a temperature condition similar to that surrounding the 



roll mounted on the roll grinder, a diameter of one dia- 
metrical part, of which standard diameter is closest to 
the roll diameter of the roll, is measured. Next, a differ- 
ence between the diameter value of the diametrical part 
and the standard diameter value is calculated as a cor- 
rection value, so that the roll diameter value of the roll is 
corrected by the correction value. 

FIG.l 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention s 

The present invention relates to a method of meas- 
uring a diameter of a roll in a roll grinder, which will be 
referred to "roll diameter" hereinafter, and an instrument 
for measuring the roll diameter in the roll grinder. More 10 
particularly, it relates to the measuring method and 
instrument for correcting variations of measurements of 
the roll diameter due to changes in temperature auto- 
matically. 

15 

Description of the Related Art 

Hitherto, in the roll grinder, a measuring of the roll 
diameter has been carried out by interposing the roll 
above the roll grinder between a pair of movable gauge 20 
heads as roll diameter measuring means, which are 
mounted on a carriage so as to reciprocate in the axial 
direction of the roll. The roll grinder further includes a 
master bar attached thereto, of which dimension has 
been previously known. Prior to measuring the roll 25 
diameter, the dimension of the master bar is firstly 
measured by using the above roll diameter measuring 
means. Thereafter, the measurements by the roll diam- 
eter measuring means are calibrated by the above roll 
diameter detected by the roll diameter measuring 30 
means. 

In the conventional calibration for the roll diameter 
measuring means, although the measurement error due 
to temperature changes of the roll diameter measuring 
means itself can be corrected, it is impossible to correct 35 
variations of the roll diameter measurements due to 
temperature changes of the roll. In other words, it is 
Impossible to measure the absolute dimension of the 
roll diameter, i.e. a roll diameter under standard temper- 
ature. Hereto, even if a difference between a dimension 40 
of the master bar under the standard temperature, i.e. 
the standard dimension, and a measurement of the 
master bar measured by the roll diameter measuring 
means under temperature at measuring the roll diame- 
ter is calculated as a correction (value) for determining as 
the absolute dimension of the roll diameter, there still 
remains a problem because of the only correction value 
which is brought by the single measurement of the mas- 
ter bar. In such a case, the measurements of the roll 
diameter would be corrected by the above correction so 
value derived from the only basic dimension of the mas- 
ter bar, irrespective of largeness of roll diameter. There- 
fore, when the roll diameter as the measuring object is 
close to the basic dimension of the master bar, it is pos- 
sible to correct the measurement with high accuracy. To 55 
the contrary, when the roll diameter is far from the basic 
dimension, the correcting accuracy for the measure- 
ment of the roll diameter is influenced since such a roll 
diameter causes an increase of the content of move- 
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ment error of the movable gauge heads of the roll diam- 
eter measuring means in the diametrical direction of the 
roll. 

Another problem resides in that the heat capacity of 
the master bar is remarkably small in comparison with 
the heat capacity of the roll. Although the master bar is 
disposed under the similar temperature condition as 
that of the roll on the roll grinder, there would be pro- 
duced a difference in dimensional changes between the 
master bar and the roll due to the difference in heat 
capacity therebetween, so that it is impossible to obtain 
an appropriate correction value, thereby limiting the 
accuracy in correcting the measurement of the roll 
diameter. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide a measuring method for measuring a roll diam- 
eter in a roll grinder and a measuring instrument for 
measuring the roll diameter, both of which are capable 
of correcting the measurement of the roll diameter with 
high accuracy and without containing the movement 
error of movable gauge heads of the roll diameter meas- 
uring means in the diametrical direction of the roll to the 
large extent, irrespective of the largeness of the roll 
diameter and which can prevent the correction accuracy 
of the roll diameter measurements, which is dependent 
of the difference in heat capacity between the master 
bar and the roll, from reducing. 

The object of the present invention described above 
can be accomplished by a method of measuring a roll 
diameter of a roll mounted on a roll grinder having roll 
diameter measuring means for measuring the roll diam- 
eter, the method comprising steps of: 

preparing a step-shaped conical master roll con- 
sisting of a plurality of diametrical parts arranged 
coaxially, respective diameters of the diametrical 
parts being different from each other; 
measuring the diameters of the diametrical parts 
under a condition at a predetermined temperature 
thereby obtaining standard diameters values of the 
diametrical parts; 

mounting the master roll on the roll grinder thereby 
placing the master roll under a temperature condi- 
tion similar to that surrounding the roll mounted on 
the roll grinder; 

measuring a diameter of one of the diametrical 
parts by the roll diameter measuring means, the 
standard diameter value of the one diametrical part 
being closest to the roll diameter value of the roll; 
calculating a difference between the diameter value 
of the one diametrical part and the standard diame- 
ter value as a correction value; and 
correcting the roll diameter value of the roll, which is 
measured by the roll diameter measuring means, 
by the correction value. 
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With this method of measuring the roll diameter, the 
roll diameter measurement is corrected by the correc- 
tion value brought by the diametrical part of the master 
roll closes to the roll diameter. Since the master roll is 
shaped to have the plurality of diametrical parts different 5 
from each other thereby providing A stepped conical 
configuration, the heat capacity of the master roll is 
remarkably large in comparison with that of the above- 
mentioned master bar, being closer to the heat capacity 
of the roll to be measured. Consequently, it is possible 10 
to decrease a reduction in correcting accuracy against 
the measured roll diameter, which is depending on the 
difference in heat capacity between the master roll and 
the roll. 

In the present method mentioned above, prefera- 15 
ble, the measuring step of the one diametrical part of 
the master roll and the calculating step of the correction 
value are executed every measuring of the roll diameter 
of the roll. 

Further, it is also preferable that the measuring step 20 
of the one diametrical part of the master roll and the cal- 
culating step of the correction value are executed when 
an environmental temperature about the roll grinder 
changes over a predetermined value. 

Alternatively, it is preferable that the measuring step 25 
of the one diametrical part of the master roll and the cal- 
culating step of the correction value are executed when 
time has passed over a predetermined value. 

The above object of the present invention described 
above can be also accomplished by an apparatus for 30 
measuring a roll diameter of a roll mounted on a roll 
grinder having a carriage so as to reciprocate in the 
axial direction of the roll, a grinding wheel head 
mounted on the carriage and a work mounting bed for 
mounting the roll thereon, the apparatus comprising: 35 

roll diameter measuring means for measuring the 
roll diameter of the roll, the roll diameter measuring 
means being mounted on the carriage and having 
movable gauge heads; 40 
a step-shaped conical master roll arranged in align- 
ment with a center axis of the roll mounted on the 
work mounting bed, the master roll having a plural- 
ity of diametrical parts of which diameters are differ- 
ent from each other; 45 
standard diameter value storing means for storing 
standard diameters values of the diametrical parts, 
the standard diameters values being obtained by 
measuring respective diameters of the diametrical 
parts of the master roll under a condition of a prede- $0 
termined temperature; and 
roll diameter measurement correcting means for 
calculating a difference between a diameter value 
of one of the diametrical parts, of which standard 
diameter value is closest to the roll diameter value 55 
of the roll, measured by the roll diameter measuring 
means and the standard diameter value stored in 
the standard diameter storing means as a correc- 
tion value, and correcting the roll diameter value of 



the roll, which is measured by the roll diameter 
measuring means, by the correction value. 

In the present invention, the diameters of the 
respective diametrical parts of the master roll are meas- 
ured by the roll diameter measuring means. Further, by 
the roll diameter measurement correcting means, the 
difference between the diameter of the diametrical parts 
of which standard diameter is closest to the roll diame- 
ter of the roll and the standard diameter stored in the 
standard diameter storing means is calculated as the 
correction value, so that the roll diameter of the roll is 
corrected by the correction value. 

These and other objects and features of the present 
invention will become more fully apparent from the fol- 
lowing description and appended claims taken in con- 
junction with the accompany drawing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a front view of a roll grinder having a roll 
diameter measuring instrument in accordance with 
an embodiment of the present invention; 
Fig. 2 is a side view of the roll grinder of Fig. 1 ; 
Fig. 3 is a block diagram showing a constitution of 
the roll diameter measuring instrument of the 
present invention; 

Fig. 4 is a flow chart showing a master set routine in 
accordance with a roll diameter measuring method 
of the present invention; and 
Fig. 5 is a flow chart showing a roll diameter meas- 
uring routine in the roll diameter measuring method 
of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

An embodiment of the present invention will be 
described with reference to the drawings. 

Figures 1 and 2 show a roll grinder having a roll 
diameter measuring instrument in accordance with the 
invention. The roll grinder includes a carriage 3 recipro- 
cating on a carriage mounting bed 1 in the direction of 
Z-axis identical to an axial direction of the roll, i.e. left 
and right directions in Fig. 1, a grinding wheel head 7 
which is mounted on the carriage 3 so as to reciprocate 
in the direction of X-axis identical to left and right direc- 
tions in Fig. 2 and which supports a grinding wheel 5 
rotatably, a headstock 13 arranged on a work mounting 
bed 9 on the left side of Fig. 1 to have a main spindle 1 1 , 
a footstock 17 arranged on the work mounting bed 9 so 
as to be displaceable in the direction of Z-axis and pro- 
vided with a work center 1 5, and neckrests 1 9 arranged 
on the work mounting bed 9 between the headstock13 
and the footstock 17. In Fig. 1, alphabet C denotes a 
center axis of the not-shown roll as an object to be 
ground, which is arranged between the headstock 13 
and the work center 15. 

A roll diameter measuring instrument 23 is attached 
to the carriage 3 through an arm 21. Provided with a 
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pair of gauge heads 27, 29 which are arranged so as to 
move on a cross rail 25 in the direction of X-axis (the 
diametrical direction of the roll), the roll diameter meas- 
uring instrument 23 operates to measure a diameter of 
the roll by a coordinate difference between the gauge 5 
head 27 and the gauge head 29 in the direction of X- 
axis. Note, the cross rail 25 extends in the direction of X- 
axis on the work mounting bed 9 horizontally. 

Arranged on the back side of the footstock 17 is a 
master roll 33 which is fixed on the right end of the work 10 
mounting bed 9 of Fig. 1 through a bracket 31 in the 
form of yoke. The master roll 33, which includes a plu- 
rality of diametrical parts 33a, 33b coaxially 

arranged to form a stepped conical configuration, is 
arranged in alignment with the center axis C of the roll 15 
above the work mounting bed 9. Both ranges of maxi- 
mum and minimum diameters of the diametrical parts 
33a, 33b, ... are determined corresponding to the meas- 
urable extent of the roll diameter measuring instrument 
23 and each diametrical pitch among the parts 33a, 20 
33b, ... is established in accordance with the required 
accuracy. When the measurable extent of the roll diam- 
eter is from 100 mm to 1000 mm, it would be preferable 
of 50 to 100 mm in diametrical pitch. 

Upon moving the carriage 3 up to the position of the 2s 
master roll 33 in the direction of Z-axis, the diameter 
measuring of the diametrical parts 33a, 33b... . of the 
master roll 33 is carried out by the roll diameter measur- 
ing instrument 23. 

Figure 3 shows a structure of the roll diameter 30 
measuring apparatus of the invention. The apparatus 
includes standard diameter storing means 35 for storing 
" standard" diameters of the respective diametrical 
parts 33a, 33b,.. . measured under the standard temper- 
ature condition and roll diameter measurement correct- 35 
ing means 37 for calculating a difference between the 
diameter measurement of the master roll, which can be 
obtained by the roll diameter measuring instrument 23 
measuring a diameter of the diametrical part having the 
standard diameter closest to the roll diameter, and the 40 
standard diameter stored in the storing means 35, as a 
correction value. The roll diameter measurement cor- 
recting means 37 further corrects the roll diameter 
measurement, which has been measured by the instru- 
ment 23, by the above correction value. 4s 

According to the roll diameter measuring method of 
the present invention, the diameters of the respective 
diametrical parts 33a, 33b,... of the master roll 33 are 
measured under a condition at a predetermined "stand- 
ard" temperature, so that the standard diameters of the so 
parts 33a, 33b,... can be obtained and then stored in the 
standard diameter storing means 35. 

In the measurement of the roll diameter of the roll 
mounted on the roll grinder, a diameter of one diametri- 
cal part, of which standard diameter is closest to the roll 55 
diameter, is measured by means of the roll diameter 
measuring instrument 23. Then, a difference between 
the so-measured "master roll" diameter of the above 
diametrical part and the above standard diameter is cal- 



culated as a correction value and thereafter, the roll 
diameter measured by the roll diameter measuring 
instrument 23 is corrected by the correction value. Con- 
sequently, it is possible to obtain the precise absolute 
dimension of the roll diameter irrespective of largeness 
of the roll diameter. 

The measuring of the diametrical part of the master 
roll 33 and the calculation of the correction value have 
only to be carried out every measuring of the roll diam- 
eter or executed when the temperature varies over a 
predetermined value (e.g. b: constant) or when time has 
passed over another predetermined value (e.g. a: con- 
stant). 

We now describe how to embody the method of 
measuring the roll diameter in accordance with the 
present invention, with reference to Figures 4 and 5. 
Fig. 4 is a flow chart of master set routine by which the 
correction value is set against each of the diametrical 
parts 33a, 33b,... of the master roll 33. 

In accordance with the master set routine, after the 
carriage 3 is driven up to the position of the master roll 
33 in the direction of Z-axis, the respective diametrical 
parts 33a, 33b,... are measured by the roll diameter 
measuring instrument 23. Then, the resulting measure- 
ments, i.e. diameters of the diametrical parts are stored 
in a work memory etc. that the roll diameter measure- 
ment correcting means 37 possesses (step S10). 

Next, at step $20, it is executed to calculate the 
respective correction values for the respective diametri- 
cal parts 33a, 33b, ... by subtracting the respective diam- 
eter measurements of the master roll from the standard 
diameters which have been previously stored for the 
respective diametrical parts 33a, 33b,... in the standard 
diameter storing means 35 and the routine goes to step 
30 where the correction values are stored in the work 
memory. 

Then, at step S 40, it is executed to set the present 
time as the master set time and store it in the work 
memory. At sequent step S 50, it is executed to set the 
present temperature as the master set temperature and 
store it in the work memory. 

Fig. 5 shows a routine for measuring the roll diame- 
ter. In this routine, at step $100, it is judged whether 
time lag between the master set time and the present 
time, i.e. time passage since master set, is more than 
the predetermined value a (constant), while it is judged 
whether a difference between the master set tempera- 
ture and the present temperature is more than the pre- 
determined value b (constant) at step S 1 10. 

In either case that the master set passing time is 
more than the predetermined value a or case that tem- 
perature change is more than the predetermined value 
b , the routine goes to step S120 where the above men- 
tioned master set routine is redone. 

When the above time passage is not more than the 
predetermined value a and when the temperature 
change is not more than the predetermined value b , the 
routine goes to step S130 where the roll diameter of the 
now-shown roll on the work mounting bed 9 is meas- 
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ured by the roll diameter measuring instrument 23 since 
the master set at this time is believed to be effective. 

Next, at step S140, the correction value corre- 
sponding to the roll diameter, i.e. the correction value 
brought by the diametrical part of the master roll 33 5 
closest to the roll diameter, is called from the memory. 
Then, at sequent step S150, the roll diameter measure- 
ment is corrected by a calculation of adding the correc- 
tion value into the roll diameter measurement and 
thereafter, the routine goes to step S160 where the 10 
measurement is registered. 

Finally, it will be understood by those skilled in the 
art that the foregoing description is one of preferred 
embodiments of the present invention, and that various 
changes and modifications may be made to the present 15 
invention without departing from the spirit and scope 
thereof. 

Claims 

20 

1. A method of measuring a roll diameter of a roll 
mounted on a roll grinder having roll diameter 
measuring means for measuring the roll diameter, 
said method comprising steps of: 

25 

preparing a step-shaped conical master roll 
consisting of a plurality of diametrical parts 
arranged coaxially, respective diameters of 
said diametrical parts being different from each 
other; so 
measuring the diameters of said diametrical 
parts under a condition at a predetermined 
temperature thereby obtaining standard diame- 
ters values of said diametrical parts; 
mounting said master roll on said roll grinder 35 
thereby placing said master roll under a tem- 
perature condition similar to that surrounding 
said roll mounted on said roll grinder; 
measuring a diameter of one of said diametri- 
cal parts by said roll diameter measuring 40 
means, the standard diameter value of said 
one diametrical part being closest to said roll 
diameter value of said roll; 
calculating a difference between said diameter 
value of said one diametrical part and said 45 
standard diameter value as a correction value; 
and 

correcting said roll diameter value of said roll, 
which is measured by said roll diameter meas- 
uring means, by said correction value. so 

2. A method as claimed in Claim 1, wherein said 
measuring step of said one diametrical part of said 
master roll and said calculating step of said correc- 
tion value are executed every measuring of said roll 55 
diameter of said roll. 

3. A method as claimed in Claim 1, wherein said 
measuring step of said one diametrical part of said 



master roll and said calculating step of said correc- 
tion value are executed when an environmental 
temperature about said roll grinder changes over a 
predetermined value. 

4. A method as claimed in Claim 1, wherein said 
measuring step of said one diametrical part of said 
master roll and said calculating step of said correc- 
tion value are executed when time has passed over 
a predetermined value. 

5. An apparatus for measuring a roll diameter of a roll 
mounted on a roll grinder having a carriage so as to 
reciprocate in the axial direction of said roll, a grind- 
ing wheel head mounted on said carriage and a 
work mounting bed for mounting said roll thereon, 
said apparatus comprising: 

roll diameter measuring means for measuring 
said roll diameter of said roll, said roll diameter 
measuring means being mounted on said car- 
riage and having movable gauge heads; 
a step-shaped conical master roll arranged in 
alignment with a center axis of said roll 
mounted on said work mounting bed, said mas- 
ter roll having a plurality of diametrical parts of 
which diameters are different from each other; 
standard diameter value storing means for 
storing standard diameter value of said diamet- 
rical parts, said standard diameter value being 
obtained by measuring respective diameters of 
said diametrical parts of said master roll under 
a condition of a predetermined temperature; 
and 

roll diameter measurement correcting means 
for calculating a difference between a diameter 
value of one of said diametrical parts, of which 
standard diameter value is closest to said roll 
diameter value of said roll, measured by said 
roll diameter measuring means and said stand- 
ard diameter value stored in said standard 
diameter storing means as a correction value, 
and correcting said roll diameter value of said 
roll, which is measured by said roll diameter 
measuring means, by said correction value. 

6. An apparatus as claimed in Claim 5, wherein said 
roll diameter measuring means operates to meas- 
ure said one diametrical part of said master roll 
every measuring of said roll diameter of said roll 
and said roll diameter measurement correcting 
means operates to calculate said correction value 
every measuring of said roll diameter of said roll, 
too. 

7. An apparatus as claimed in Claim 5, wherein said 
roll diameter measuring means operates to meas- 
ure said one diametrical part of said master roll and 
said roll diameter measurement correcting means 
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operates to calculate said correction value, when 
an environmental temperature about said roll 
grinder changes over a predetermined value. 

A apparatus as claimed in Claim 5, wherein said roll s 
diameter measuring means operates to measure 
said one diametrical part of said master roll and 
said roll diameter measurement correcting means 
operates to calculate said correction value, when 
time has passed over a predetermined value. 10 
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